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An agricultural sprayer unit to be moved by means of a moving vehicle relative to crops to be sprayed with a chemical agent delivered 
from said agricultural spray unit comprises: frame means connec table to said moving vehicle for connecting said agricultural sprayer unit 
to said moving vehicle for moving along with said moving vehicle, tanks means supported by said frame means for storing said chemical 
agent, boom means linked to and extending from said frame means defining a specific orientation relative to said crops, nozzle means 
supported by and positioned along said boom means and communicating with said tank means for receiving said chemical agent from said 
tank means for generating an atomized jet of said chemical agent to be expelled from said nozzle means and sprayed onto said crops, 
and air-flow generating means supported by said frame and extending along said boom means for generating an air flow directed from 
said air-flow generating means to said crops, said air flow generating means being divided into a number of subsections positioned along 
said boom means, each subsection including a set of individual air outlets for generating a specific air distribution pattern by means of 
said individual air outlets relative to said atomized jet of said chemical agent, and said specific air distribution patterns generated by said 
subsections together defining said air flow directed to said corps. 
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An Agricultural Sprayer Unit and an Air-Flow Generating Assembly of an 
Agricultural Sprayer Unit, 

The present invention relates to an agricultural sprayer device particu- 
5 larly useful for the deposition of a chemical agent which is to be di- 
stributed on crops. 

When spraying crops with chemical agents such as insecticides, fungi- 
cides, and the like, a problem resides in that the plants must be 

10 sprinkled on all surfaces as uniformly as possible, and for this reason, 
the chemical agent is usually atomised. This, however leads to the dis- 
advantage that the wind may interfere whereby the mist is carried away 
by the wind and deposited in the wrong places. Additionally, many crops 
grow into an interwoven tangle so that penetration by sprays is virtual - 

15 ly impossible. As such, the underside of the crops remain susceptible to 
desease and the like with only the tops thereof being protected. As a 
consequence, economic factors as well as considerations regarding the 
damage to environment due to the excessive use of potentially hazardous 
spraying agents have promoted the development of more efficient methods 

20 and implements for reducing the required dose rates by ensuring a cor- 
rect deposition of the spraying agent. 

Forced air streams have long been known as an invaluable method of con- 
straining, transporting and depositing sprays for crop protection. 

25 Machinery developed for air-assisted spraying ranges from small hand- 
held devices to large, heavy duty equipment on wheels used to spray 
bush, vine and tree crops, and broadacre ground crops. Early examples of 
such machinery are disclosed in British patent no. 685,211 and US patent 
no. 3,804,332 none of which gained much popularity due to their heavy- 

30 weight boom structure which reduced the maximum possible boom width. The 
same applies to the sprayer disclosed in US patent no. 4,274,589 and US 
patent No. 3,472,454 which are both cumbersome in use. 

In the past decade a number of air-assisted sprayers have been develop- 
35 ed, examples of which are described in European patent no. 272,740 (Van 
den Munckhof), US patent no. 5,098,018 (Oegania sprayers), Australian 
patent application no. 14,546/83 (Degania sprayers) and US patent no. 
4,927,080 (Hartvig Jensen & Co.). These sprayers comprise a spray boom 
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carrying and air blower and an elongated, flexible sheet provided with 
an air discharge, either as a slit-like outlet or a series of perfora- 
tions. Nozzles for spraying a spraying agent are situated alongside the 
air-flow generating means. Moreover, US patent no. 4,982,989 discloses 
5 an agricultural sprayer having a rigid outer tube with a flexible, in- 
ternal air duct. Reference is made to the above patents, and the above 
US patents are hereby incorporated in the present specification by re- 
ference. 

10 It is an object of the present invention to provide an agricultural 

spraying system which allows for a greater flexibility and which may be 
employed in an increased number of applications. 

It is a further object of the present invention to provide a spraying 
15 system having means for providing a controlled air outflow. 

An advantage of the agricultural sprayer system according to the present 
invention is that the air distribution pattern of the air-flow generat- 
ing means may be varied in a particularly simple manner, allowing the 
20 spraying system to be used for spraying different types of crops and 
spraying crops under varying nature and weather conditions. 

It is a feature of the present invention that an agricultural spraying 
system is provided rendering it possible, using simple means, to produce 
25 an air flow pattern which may be altered while, using the same simple 
means, allowing a variation of the air flow relative to the crops being 
sprayed and relative to the ground on which the crops are grown. 

According to a first aspect of the present invention, the above object, 
30 the above advantage and the above feature, together with numerous other 
objects, advantages and features which will be evident from the below 
detailed description of preferred embodiments of the agricultural spray- 
ing system according to the present invention, are obtained by means of 
an agricultural sprayer unit to be moved by means of a moving vehicle 
35 relative to crops to be sprayed with a chemical agent delivered from the 
agricultural sprayer unit and comprising: 

frame means connectable to the moving vehicle for connecting the 
agricultural sprayer unit to the moving vehicle for moving along with 
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the moving vehicle, 

tank means supported by the frame means for storing the chemical 
agent, 

boom means linked to and extending from the frame means defining a 

5 specific orientation relative to the crops, 

nozzle means supported by and positioned along the boom means and 
communicating with the tank means for receiving the chemical agent from 
the tank means for generating an automized jet of the chemical agent to 
be expelled from the nozzle means and sprayed onto the crops, and 

10 air-flow generating means supported by the frame and extending 

along the boom means for generating an air flow directed from the air- 
flow generating means to the crops, the air-flow generating means being 
divided into a number of subsections positioned along the boom means, 
each subsection including a set of individual air outlets for generating 

15 a specific distribution pattern by means of the individual air outlets 
relative to the atomized jet of the chemical agent, and the specific air 
distribution patterns generated by the subsections together defining the 
air flow directed to the crops, 

20 The air-flow generating means of the agricultural sprayer unit according 
to the present invention fulfils the main purpose of generating a speci- 
fic air distribution pattern by being divided into a number of sub- 
sections including respective sets of outlets rendering it possible to 
convert the sprayer from a specific application into another for provid- 

25 ing a uniform air flow taking into consideration the orientation of the 
boom means relative to the crops, the crops themselves, the nature and 
also the weather conditions or alternatively providing an air flow of a 
specific air distribution pattern promoting the deposits of the chemical 
agent on the crops in question determined by the position, configuration 

30 and orientation of the air outlets of the individual subsections of the 
air-flow generating means. By forming the air-flow generating means with 
a number of subsections positioned along the boom, the air outflow may 
be varied by replacing a specific subsection by another thereby provid- 
ing a desired overall distribution pattern. 

35 

In the present context, the expression defining a specific orientation 
relative to the crops is to be construed a generic term which refers to 
the various factors which may influence the actual position of the boom 
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means relative to the crops, as in most instances, the boom means is in- 
tentionally positioned so as to position the nozzle means supported by 
and positioned along the boom means in positions relative to the crops 
ensuring that the atomized jet of the chemical agent generated and ex- 
5 pel led from the nozzle means and sprayed onto the crops causes the che- 
mical agent to be deposited uniformly on the crops. Provided the crops 
are growing on the ground, the boom means is in most instances position- 
ed extending substantially parallelly with the surface of the ground. 

10 In case the surface of the ground is sloping or the crops growing on the 
ground are not of uniform heigth, an orientation of the boom means rela- 
tive to the crops differing from the above described conventional posi- 
tion of the boom means in substantially parallel relationship with the 
surface of the ground may be provided. Also other factors such as the 

15 weather conditions, the configuration of the atomized jet of the chemi- 
cal agent generated by and expelled by the nozzle means may urge the u- 
ser or farmer to position the boom means in a position differing from 
the above described usual parallel relationship relative to the surface 
of the ground. 

20 

In order to compensate for all factors influencing the deposition of the 
chemical agents on the crops in accordance with the actural requirements 
usually involving a substantially uniform distribution of the chemical 
agent onto the crops, the air-flow generating means of the agricultural 

25 sprayer unit according to the present invention is divided into a number 
of subsections each generating a specific air distribution pattern to- 
gether generating the air flow causing the intentional deposition of the 
chemical agents on the crops. A different application of the agricultu- 
ral sprayer unit according to the present invention involves the spray- 

30 ing of chemical agents onto crops growing on vertical supports such as 
grape wine or constituting trees themselves carrying fruits or leaves 
which are to be sprayed by a chemical agent. 

Provided the agricultural sprayer unit according to the present inven- 
35 tion is used for spraying a chemical agent onto trees, the boom means is 
positioned in an orientation differing from the above described parallel 
relationship relative to the surface of the ground. In most instances, 
the boom means of the agricultural sprayer unit according to the present 
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invention is positioned in a substantially perpendicular relationship 
relative to the surface of the ground provided the agricultural sprayer 
unit is used for spraying a chemical agent onto trees, however, an o- 
rientation differing from the perpendicular relationship relative to the 
5 surface of the ground may in some instances be employed provided e.g. 
crowns of trees are to be sprayed by a chemical agent. 

For spraying crops positioned in rows or e.g. spraying crowns of trees, 
the chemical agent expelled by the nozzle means of the agricultural 

10 sprayer unit and carried by the air flow generated by the air outlets of 
the air-flow generating means of the agricultural sprayer unit according 
to the present invention has to be adapted to the actual application 
which in some instances involves the generation of an air flow by the 
air-flow generating means concentrated in certain areas along the boom 

15 means corresponding to the regions to be impinges by the atomized jet of 
the chemical agent whereas other subsections of the air-flow generating 
means generate no air flow. Consequently, in accordance with a specific 
embodiment of the agricultural sprayer unit according to the present in- 
vention, the air-flow generating means further comprises a specific sub- 

20 section including no air outlets and generating no air distribution pat- 
tern. 

The frame means of the agricultural sprayer unit according to the pre- 
sent invention may be implemented in accordance with any specific re- 

25 quirements such as a specific utilization of the agricultural sprayer u- 
nit according to the present invention in accordance with a specific mo- 
ving vehicle as the frame means of the agricultural sprayer unit accor- 
ding to the present invention may be adapted to be connected to and 
moved by the moving vehicle. In accordance with the presently preferred 

30 embodiment of the agricultural sprayer unit according to the present in- 
vention, the frame of the agricultural sprayer unit according to the 
present invention comprises elements for establishing connection to a 
three-point suspension of the moving vehicle which preferably consti- 
tutes an agricultural tractor. 

35 

In accordance with an alternative embodiment, the agricultural sprayer 
unit according to the present invention constitutes a part of a self 
propelling unit as the frame means of the agricultural sprayer unit is 
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provided with road wheels. Further alternatively, the frame means may be 
mounted on a movable trailer which comprises means for establishing con- 
necting to a hitch of a moving vehicle which may be constituted by an 
agricultural tractor. For alternative applications e.g. within the field 
5 of horticulture, the agricultural sprayer unit according to the present 
invention may comprise rail wheel which are rolling on rails as the ag- 
ricultural sprayer unit is moved across the crops by means of a cable, 
rope or wire drive. 

10 In accordance with the presently preferred embodiment of the agricultu- 
ral sprayer unit according to the present invention, the frame means 
comprises a lift platform which preferably serves the purpose of sup- 
porting the boom means allowing the boom means to be shifted from one 
position to another for altering the orientation of the boom means rela- 

15 tive to the crops or alternatively for shifting the boom means from an 
operational position to a position of rest. Thus, the boom means are 
preferably rotatably linked to the frame means. 

Furthermore, provided the boom means constitutes an elongated boom ex- 
20 tending e.g. 10-15 m, or possibly less, from one side of the frame means 
or both sides of the frame means, the boom means is preferably divided 
into a plurality of boom sections allowing the boom means to be folded 
together for reducing the overall dimensions of the agricultural sprayer 
unit as the agricultural sprayer unit is in a position of rest or moved 
25 from one location such as a piece of land to the farm without occupying 
too much space. For allowing the individual boom sections of the boom 
means to be folded together, the boom sections are preferably intercon- 
nected by means of hinges. Alternatively, the individual boom sections 
of the boom means may be interconnected by means of locking means such 
30 as cooperating catching and locking means allowing the boom section to 
be easily assembled and disassembled prior to use and after use, re- 
spectively. 

As stated above, the boom means of the agricultural sprayer unit accord- 
35 ing to the present invention may be orientated in any appropriate orien- 
tation relative to the crops which in most instances involves the posi- 
tioning of the boom means in a substantially parallel relationship rela- 
tive to the surface of the ground on which the agricultural sprayer unit 
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is moved by means of the moving device. 

The tank means of the agricultural sprayer unit according to the present 
invention communicates in accordance with the teachings of the present 

5 invention with the nozzle means for delivering the chemical agent stored 
within the tank means to the nozzle means generating the atomized jet of 
the chemical agent to be sprayed onto the crops. The tank means may 
constitute a separate container of the agricultural unit or alternative- 
ly an attachable or exchangeable container which is received by con- 

10 tainer fixation means of the frame means of the agricultural sprayer u- 
nit for fixating the container relative to the frame means. The transfer 
of the chemical agent from the tank means of the agricultural sprayer u- 
nit according to the present invention may be accomplished through the 
influence of the gravitational field or alternatively be promoted 

15 through the utilization of a pump which constitutes a component of the 
tank means and which preferably communicates with a tubing for deliver- 
ing the chemical agent to the nozzle means. The pump may be powered by 
any appropriate energy source such as an electric motor, a hydraulic or 
pneumatic motor, or alternatively and preferably be connectable to a po- 

20 wer take-off of the moving vehicle which is preferably constituted by an 
agricultural tractor. 

The nozzle means generating the atomized jet may be adapted to generate 
a specific distribution of the atomized chemical agent which distribu- 

25 tion is further influenced by the air flow generated by the air outlets 
of the subsections of the air-flow generating means of the agricultural 
sprayer unit according to the present invention accomplishing in accor- 
dance with the teachings of the present invention a specific intentional 
deposition of the chemical agent on the crops. It is to be understood 

30 that the actual pattern of the atomized jet of the chemical agent gene- 
rated by the nozzle means together with the orientation of the boom 
means of the agricultural sprayer unit, and also the above described 
factors such as the nature and weather conditions along with the actual 
configuration, orientation and distribution of the individual air out- 

35 lets of the subsections of the air-flow generating means contribute to 
the overall deposition of the chemical agent on the crops. In most in- 
stances, the nozzle means of the agricultural sprayer unit according to 
the present invention generate the atomized jet as a flat fan constitu- 
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ting a predetermined pattern which together with the above factors and 
also the orientation of the boom and the distribution, orientation and 
configuration of the air outlets of the subsections of the air-flow ge- 
nerating means produce an intentional deposition of the chemical agent 
5 on the crops. 

In the presently preferred embodiment of the agricultural sprayer unit 
according to the present invention, the nozzle means comprise individual 
nozzles positioned along the boom means at a spacing of 0.25 m - 1,25 m, 
10 preferably approx. 0.5 m. Alternatively, the nozzle means may be con- 
stituted by alternative means for generating the atomized jet of the 
chemical agent of different configuration or physical shape fulfilling 
the purpose of providing a predetermined pattern of the atomized jet of 
the chemical agent. 

15 

In order to allow the pattern of the atomised jet generated by the 
nozzle means of the agricultural sprayer unit according to the present 
invention to be altered in accordance with specific requirements, the 
individual nozzles are preferably rotatably supported for rotation about 
20 a longitudinal axis of the boom means. 

In the above described presently preferred embodiment of the agricultu- 
ral sprayer unit according to the present invention comprising a lift 
platform constituting a part of the frame means of the agricultural 
25 sprayer unit, the air-flow generating means characteristic of the pre- 
sent invention are preferably also supported by the lift platform allow- 
ing the air-flow generating means to be lifted by the lift platform to- 
gether with the boom means. 

30 The air-flow generating means may in accordance with the basic realiza- 
tion of dividing the air-flow generating means into subsections in ac- 
cordance with the teachings of the present invention be constituted by 
any appropriate means such as individual air blowers, e.g. air blowers 
arranged along the boom means and constituting respective components of 

35 the subsections of the air-flow generating means. According to the pre- 
sently preferred embodiment of the agricultural sprayer unit according 
to the present invention, the air-flow generating means comprise an air 
blower and an air duct extending along the boom means, i.e. comprise 
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components to a great extent similar to the components of the air as- 
sisted sprayer described in US patent No. 4,927,080 (Hartvig Jensen & 
Co.). 

5 As described above, the boom means of the agricultural sprayer unit ac- 
cording to the present invention preferably comprise a plurality of boom 
sections, and similarly, the air duct of the presently preferred embodi- 
ment of the agricultural sprayer unit according to the present invention 
comprising an air blower and an air duct is preferably also divided into 

10 sections corresponding to the boom sections. In a particular advanta- 
geous embodiment of the agricultural sprayer unit according to the pre- 
sent invention in which the boom means are divided into a plurality of 
boom sections and in which the air duct is also divided into sections 
corresponding to the boom sections, each subsection of the air-flow ge- 

15 nerating means preferably defines a length corresponding to the length 
of a respective boom section. 

In a particular embodiment of the agricutural sprayer unit according to 
the present invention in which the air-flow generating means is adapted 

20 to generate a substantially uniform air flow to the crops, the indivi- 
dual air distribution patterns of the individual subsections of the air- 
flow generating means are also identical. Consequently, the individual 
air outlets of the subsections of the air-flow generating means may have 
identical configuration providing a uniform air flow directed to the 

25 crops from the air-flow generating means. 

In the above described presently preferred embodiment of the agri- 
cultural sprayer unit according to the present invention comprising an 
air blower and an air duct, the air duct is preferably inflatable and 

30 comprises an elongated, flexible and air-impervious sheet having longi- 
tudinally extending edges. The edges may advantageously be secured in 
spaced-apart relationship and extend along the boom means as the in- 
flatable duct may comprise elongated connecting elements extending along 
the edges of the air-impervious sheet, which longitudinally extending 

35 edges are fastened to and interconnected by the elongated connecting 
elements which define the subsection. In the above described advanta- 
geous embodiment of the agricultural sprayer unit according to the pre- 
sent invention, the individual subsections of the air-flow generating 
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means are constituted by the connecting element which further serve the 
purpose of securing the edges of the air duct in space-apart relation- 
ship and consequently of supporting and fixating the air duct in its in- 
tentional configuation. 

5 

Alternatively, in the above described presently preferred embodiment of 
the agricultural sprayer unit according to the present invention com- 
prising an air blower and an air duct, the air duct is preferably in- 
flatable and comprises an elongated, flexible and air- impervious sheet 

10 having longitudinally extending edges. The edges may advantageously be 
secured in spaced-apart relationship and extend along the boom means as 
the inflatable duct may comprise elongated connecting elements extending 
along the edges of the air-impervious sheet, which longitudinally ex- 
tending edges are fastened to and interconnected by the elongated con- 

15 necting elements which comprises separate air outlet elements defining 
the subsections and being releasably connected to said elongated con- 
necting elements. In the above described advantageous embodiment of the 
agricultural sprayer unit according to the present invention, the in- 
dividual subsections of the air-flow generating means are constituted by 

20 the air outlet element which are releasably connected to the elongated 
connecting elements which serve the purpose of securing the edges of the 
air duct in space-apart relationship and consequently of supporting and 
fixating the air duct in its intentional configuation. 

25 The air-flow generating means of the agricultural sprayer unit according 
to the present invention may apart from being supported by and extending 
along the boom means be fixated to the boom means in any appropriate 
manner. Provided the subsections of the air-flow generating means are 
defined by the connecting elements of the above described presently pre- 

30 ferred embodiment, the elongated connecting elements may preferably 

constitute elements also serving the purpose of fixating and connecting 
the air-flow generating means to the boom means as the elongated con- 
nected elements are connected to the boom means. The elongated connect- 
ing elements may be connected to the boom means in any appropriate man- 

35 ner as the elongated connecting elements may e.g. be fixated relative to 
the boom means by means of e.g. bolts or through welded joints or al- 
ternatively, the elongated connecting elements may be rotatably joined 
to the booms allowing the air-flow generating means to be shifted 
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through rotation relative to the boom means for altering the direction 
of the air distribution patterns generated by the individual air outlets 
of the subsections of the air-flow generating means in relation to the 
orientation of the boom means. 

5 

The elongated connecting elements may advantageously secure the longitu- 
dinally extending edges of the air impervious sheet in the above de- 
scribed space-apart relationship. The maintenance of the longitudinally 
extending edges of the air-impervious sheet of the air duct in the 

10 spaced-apart relationship may advantageously be established by means of 
separate fastening means constituting components of the elongated con- 
necting elements or alternatively constituting elements of the imper- 
vious sheet and arranged along the longitudinally extending edges. Pro- 
vided the elongated connecting elements as well as the air-impervious 

15 sheet are provided with fastening means, the fastening means of the 
sheet and the fastening means of the elongated connecting elements are 
preferably complementary fastening elements serving the purpose of co- 
operating for fixating the air-impervious sheet relative to the elon- 
gated connecting elements. 

20 

The longitudinally extending edges of the air-impervous sheet may be 
permanently fixated to the connecting elements constituting integral 
components or alternatively be releasably fastened to the connecting 
elements. 

25 

For providing a continuous air-flow generating means, the elongated con- 
necting elements defining the individual subsections of the air-flow ge- 
nerating means of the agricultural sprayer unit according to the present 
invention are preferably arranged end-to-end. 

30 

The above object, the above advantage and the above feature together 
with numerous other objects, advantages and features which will be evi- 
dent from the below detailed description of preferred embodiments of the 
agricultural spraying system according to the present invention are ob- 
35 tained by means of an air-flow generating assembly according to the pre- 
sent invention constituting an element of an agricultural sprayer unit 
to be moved by means of an air-flow generating assembly of an agricul- 
tural sprayer unit to be moved by means of a moving vehicle relative to 
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crops to be sprayed with a chemical agent delivered from the agri- 
cultural sprayer unit, the agricultural sprayer unit comprising: 

frame means connectable to the moving vehicle for connecting the 
agricultural sprayer unit to the moving vehicle for moving along with 
5 the moving vehicle, 

tank means supported by the frame means for storing the chemical 
agent, 

boom means linked to and extending from the frame means defining a 
specific orientation relative to the crops, and 

10 nozzle means supported by and positioned along the boom means and 

communicating with the tank means for receiving the chemical agent from 
the tank means for generating an automized jet of the chemical agent to 
be expelled from the nozzle means and sprayed onto the crops, 

the air-flow generating assembly being supported by the frame and 

15 extending along the boom means for generating an air flow directed from 
the air-flow generating means to the crops, the air-flow generating as- 
sembly being divided into a number of subsections positioned along the 
boom means, each subsection including a set of individual air outlets 
for generating a specific air distribution pattern by means of the in- 

20 dividual air outlets relative to the atomized jet of the chemical agent, 
and the specific air distribution patterns generated by the subsections 
together defining the air flow directed to the crops. 

According to a second aspect of the present invention, the above object, 
25 the above advantage and the above feature, together with numerous other 
objects, advantages and features which will be evident from the below 
detailed description of preferred embodiments of the agricultural spray- 
ing system according to the present invention, are obtained by means of 
an agricultural sprayer unit to be moved by means of a moving vehicle 
30 relative to crops to be sprayed with a chemical agent delivered from 
said agricultural sprayer unit comprises: 

frame means connectable to said moving vehicle for connecting said 
agricultural sprayer unit to said moving vehicle for moving along with 
said moving vehicle, 
35 tank means supported by said frame means for storing said chemical 

agent, 

boom means linked to and extending from said frame means defining a 
specific orientation relative to said crops, 
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nozzle means supported by and positioned along said boom means and 
communicating with said tank means for receiving said chemical agent 
from said tank means for generating an automized jet of said chemical 
agent to be expelled from said nozzle means and sprayed onto said crops, 
5 and 

air-flow generating means supported by said frame and comprising an 
air-blower and an air duct extending along said boom means for genera- 
ting an air flow directed from said air-flow generating means to said 
crops, said air duct being inflatable and comprising an elongated, flex- 

10 ible and air-impervious sheet having longitudinally extending edges, 
said edges being secured in spaced-apart relationship and extending 
along said boom means, said inflatable duct comprising elongated con- 
necting elements extending along said edges of said air-impervious 
sheet, and said longitudinally extending edges being fastened to and 

15 interconnected by said elongated connecting elements. 

According to a third aspect of the present invention, the above object, 
the above advantage and the above feature, together with numerous other 
objects, advantages and features which will be evident from the below 

20 detailed description of preferred embodiments of the agricultural spray- 
ing system according to the present invention, are obtained by means of 
an agricultural sprayer unit to be moved by means of a moving vehicle 
relative to crops to be sprayed with a chemical agent delivered from 
said agricultural sprayer unit, comprises: 

25 frame means connectable to said moving vehicle for connecting said 

agricultural sprayer unit to said moving vehicle for moving along with 
said moving vehicle, 

tank means supported by said frame means for storing said chemical 
agent, 

30 boom means linked to and extending from said frame means defining a 

specific orientation relative to said crops, 

nozzle means supported by and positioned along said boom means and 

communicating with said tank means for receiving said chemical agent 

from said tank means for generating an automized jet of said chemical 
35 agent to be expelled from said nozzle means and sprayed onto said crops, 

and 1 

air-flow generating means supported by said frame and comprising an 
air-blower and an air duct extending along said boom means for genera- 
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ting an air flow directed from said air-flow generating means to said 
crops, said air duct being inflatable and comprising an elongated, flex- 
ible and air-impervious sheet having longitudinally extending edges, 
said edges being secured in spaced-apart relationship and extending 
5 along said boom means, said inflatable duct comprising elongated con- 
necting elements extending along said edges of said air-impervious 
sheet, said longitudinally extending edges being fastened to and inter- 
connected by said elongated connecting elements, and said elongated con- 
necting elements comprising separate, releasable air outlet elements. 

The air-flow generating assembly according to the present invention may 
adtageously comprise any of the features of the above described alter- 
native embodiments of the agricultural sprayer according to the present 
invention. 

15 

Fig. la is a perspective and schematic view of a farm tractor to which 
an agriculture sprayer apparatus is mounted which apparatus is im- 
plemented in according with the teachings of the present invention; 

20 Fig. lb is a perspective and schematic view of an inflatable duct of the 
agricultural sprayer apparatus acording to the invention. 

Figs. 2a-2c are perspeci tive, schematic and sectional views of three al- 
ternative embodiments of an inflatable duct of the agricultural sprayer 
25 apparatus according to the present invention; 

Fig. 3 is a perspective, schematic and sectional view similar to the 
views of Figs. 2a-2c of a fourth embodiment of the inflatable duct of 
the agriculture sprayer apparatus according to the present invention; 

30 

Figs. 4a-4c are perspective, schematic and sectional views of alterna- 
tive embodiments of a profiled element of the inflatable duct shown in 
Fig. 2a; 

35 Figs. 5 and 6 are perspective, schematic and sectional views of alterna- 
tive configurations of separate nozzle elements to be arranged in con- 
nection with the profiled element shown in Fig. 2a of the inflatable 
duct of the agriculture sprayer apparatus according to the present in- 
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Fig. 7 is a perspective, schematic and sectional view similar to the 
views of Figs. 4a-4c of a further embodiment of the profiled element of 
5 the inflatable duct of the agriculture sprayer apparatus according to 
the present invention; 

Fig. 8 is a perspective, schematic and sectional view similar to the 
view of Fig. 7 further disclosing a motor for rotating the profiled ele- 
10 ment; 

Fig. 9 is a perspective, schematic and sectional view of an assembly 
including the inflatable duct of the agriculture sprayer device accord- 
ing the the present invention including a further embodiment of the pro- 
15 filed element and also including elements of a boom structure of the 
agriculture sprayer apparatus; 

Fig. 10 is a perspective, schematic and sectional view similar to the 
view of Fig. 9 further illustrating a motor for rotating the inflatable 
20 duct of the agriculture sprayer apparatus relative to the boom struc- 
ture; 

Fig. 11 is a perspective, schematic and sectional view of an alternative 
embodiment of the boom structure and the profiled element of the in- 
25 flatable duct of the agriculture sprayer apparatus according to the pre- 
sent invention; 

Fig. 12 is a perspective, schematic and sectional view similar to the 
view of Fig. 11, however including the profile element shown in Fig. 3 
30 of the inflatable duct of the agriculture sprayer apparatus according to 
the present invention; 

Fig. 13 is a perspective, schematic and sectional view of a boom struc- 
ture of the agriculture sprayer apparatus according the the present in- 
35 vention constituting a frame work supporting and enclosing the in- 
flatable duct and also supporting a set of nozzles of the agriculture 
sprayer apparatus; 
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Fig. 14 is a perspective and schematic view of a part of an air distri- 
buting device according to an alternative embodiment of the invention; 
and 

5 Fig. 15 is a perspective and schematic view of an agricultural sprayer 
unit according to the present invention, and used for spraying row 
crops. 

In Fig. la, a first embodiment of an agricultural sprayer apparatus ac- 
10 cording to the present invention is shown generally designated the re- 
ference numeral 10. The agricultural sprayer apparatus 10 comprises a 
agricultural tractor 14 and a spraying unit 20. The agricultural tractor 
14 comprises a chassis 12, a driver's cab 15 and an engine 17. At the 
rear part, the tractor 14 is provided with a connecting device 19, such 
15 as an ordinary three-point coupling for establishing connection to aux- 
iliary equipment such as an agricultural implement. Alternatively, the 
connecting device 19 may be a hitch for connecting thereto a separate 
trailer (not shown). The tractor 14 is further provided with a power 
take-off (not shown) at the rear part. 

20 

The spraying unit 20 generally comprises a frame 22 for supporting a 
container or tank 24 containing a fluent material, such as a chemical 
agent, i.e. a pesticide or a fungicide to be deposited on vegetation by 
spraying. The tank 24 is provided with an inlet aperture 26 for filling 

25 the tank with the chemical agent. The frame 22 is further provided with 
a pump unit (not shown) connected to the power take-off of the tractor, 
or to any other suitable power means, for transferring the chemical 
agent from the tank 24 to a plurality of nozzles from which the chemical 
agent is sprayed onto the crop, as will be explained in further details 

30 below. The spraying unit 20 is shown as being connected to the tractor 
by means of the above mentioned three-point coupling. The spraying unit 
may, however, be mounted on a separate trailer which is subesquently 
connected to the tractor 14. 

35 The frame 22 furthermore supports a boom structure 30 which extends in a 
transverse direction in relation to the agricultural tractor 14 and is 
formed as a plane lattice structure. The boom structure 30 is preferably 
composed of a number of individual boom structure sections 35, 37 e.g. 
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four, six or even more boom structure sections. In the presently pre- 
ferred embodiment shown in Fig. 1, a total of four boom structure sec- 
tions is provided. The boom structure sections 35, 37 are interconnected 
by means of hinges 31, allowing the boom structure 30 to be folded to a 
5 position (not shown), in which the individual boom structure sections 
35, 37 are folded against one another and assume a vertical position, 
serving the purpose of allowing the agriculural sprayer apparatus 10 to 
travel from one place to another for moving the spraying unit 20 from 
one place to another. 

10 

In Fig. 1, the boom structure 30 is shown in a position wherein the boom 
structure sections 35, 37 extend in a plane parallel to the ground. Al- 
ternatively, one or more boom structure sections may be raised so as to 
extend at an angle to the ground for the purpose of spraying special 
15 crops such as trees. 

Moreover, the boom structure 30 supports a plurality of nozzles 40 ar- 
ranged along the length of the boom structure 30 and for distributing 
the chemical agent transferred thereto from the tank means 24 by means 
20 of the pump, via a tubing 28, likewise supported by the boom structure 
30 onto the crop by spraying. 

An air-distributing device is connected to and supported by the frame 
and is generally designated the reference numeral 50. The air distribut- 

25 ing device 50 comprises an air-blower unit 52 having an air intake 54 
and including a fan for providing a pressure and/or high velocity flow 
of air. The air-blower unit 52 is preferably connected to a power take- 
off of the tractor 14. The air-distribution device 50 further comprises 
two elongated air ducts 58, 59 connected thereto, each extending late- 

30 rally from the air-blower unit 52 at opposite sides thereof along the 
boom structure 30. The air ducts 58, 59 are releasably connected to the 
air-blower unit 52 in an air-tight manner whereby the aforementioned 
pressure and/or high-velocity flow of air may be guided from the air- 
blower unit 52 of the air-distributing device 50 and into each of the 

35 two air ducts 58, 59. As will be apparent, the nozzles are arranged la- 
terally off-set from the air-duct, i.e. behind the air duct as seen in 
Fig. 1. 
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The air ducts 58, 59 extending along the boom structure 30 may be con- 
nected to the boom structure in numerous ways, as will be discussed in 
further details below, and is sectionally divided corresponding to the 
sections 35, 37 of the boom structure 30. As will be apparent, the air 

5 ducts 58, 59 each comprises a flexible sheet 60 providing a light-weight 
structure, and a connecting element 62, whereby in use, i.e. when the 
air-blower unit 52 of the air-distributing device 50 is activated, the 
air duct is inflated, thus assuming the configuration shown in Fig. 1, 
in which the air ducts 58, 59 each assumes a substantially tubular con- 

10 figuration. The air ducts 58,' 59 are further provided with individual 
air-outlets 64 on the lower side thereof and formed in the connecting 
element 62, and arranged along the air duct and serving the purpose of 
directing the air flow generated by the air-blower unit 52 towards the 
crop to be sprayed. As shown, the air duct gradually tapers toward the 

15 outer ends of the boom for providing a uniform air flow or an air flow 
providing a specific distribution pattern predominantly determined by 
the position, configuration and orientation of the air outlets 64. This, 
however, is not particularly required as the specific distribution pat- 
tern may solely be regulated by the position, configuration and orienta- 

20 tion of the air outlets. 

During operation, the spraying unit 20 is connected to the tractor 14 by 
means of the connecting device 19, and the pump unit and the air-blower 
unit 52 is connected to any power take-off, e.g. of the tractor, and the 

25 agricultural sprayer apparatus 10 travels across a field of vegetation 
or crops to be sprayed, e.g. wheat, barley or corn, the pump delivering 
the chemical agent contained in the tank 24 via tubes 28 to the nozzles 
40 arranged along the boom structure 30. At the same time, the air-blow- 
er unit 52 of the air-distribution device 50 generates the above men- 

30 tioned air flow which is conveyed from the air-blower unit 52 along the 
air duct 58, 59, leaves the air duct through the air outlets 64 and is 
directed downwardly to impinge on the jet of spraying agent which leaves 
the nozzles 40 and is directed towards the vegetation at an angle deter- 
mined by the position of the nozzles 40 relative to the crop. The im- 

35 pingement depends on the position, configuration and orientation the air 
outlets 40 relative to the nozzles 64, which may be varied as discussed 
below. 



WO 95/16347 




PCT/DK94/00469 



19 



In Fig. 2a, a first embodiment of the air duct 58 of the air distribu- 
tion device 50 according to the invention is shown, illustrated in an 
inflated condition, the duct 58 being pressurized by means of the air 
blower unit 52. As shown, the air duct 58 comprises the flexible and 

5 elongated sheet 60 made of an air-impervious material such as polyester, 
PVC or polyethylene. The sheet 60 and the connecting element 62 which is 
of a substantially flat or planar elongated configuration extends along 
the length of the air duct 58. The connecting element 62 may suitably be 
manufactured by extrusion of a plastics material or aluminium, and is 

10 provided with two grooves or tracks 65 extending along the longitudinal 
edges of the conneting element 62. The sheet 60 is provided with beads 
66 extending along the longitudinal edges of the sheet 60, and the beads 
66 are received within and releasably secured to a respective groove or 
track 65 of the extruded element 62. The width of the sheet 60 is adapt- 

15 ed in such a manner to the width of the connecting element 62 that the 
sheet 60 forms a substantial part of the perimeter of the air duct 58 
when secured to the connecting element 62. The beads 66 are preferably 
formed by folding back a narrow strip of the sheet 60 along the edges 
thereof to form a channel receiving a wire, rope or a rod-like component 

20 68, which is subsequently forced into the groove 65 of the connecting 
element 62, thus securing the sheet 60 in fixed relationship to the con- 
necting element 62. The connecting element 62 is as discussed above pro- 
vided with a plurality of air outlets 64 which are arranged spaced apart 
along the length of the connecting element 62. According to the inven- 

25 tion, connecting elements 62 of different length or configurations, or 
having air outlets 64 of different sizes and shapes may be arranged end- 
to-end along the boom structure 30 shown in Fig. 1 supporting the air 
ducts 58, 59. 

30 The connecting element 62 thus serves the purpose of ensuring the inte- 
grity of the air duct 58, while at the same time providing a great flex- 
ibility by being releasably connected to the sheet 60, so as to allow 
the replacement of one element by another, whereby the intensity and di- 
rection of the air outflow expelled from the air duct 58 may be ajusted 

35 in a particularly simple manner along the air duct 58 in accordance with 
the' intentional intensity and direction of the air flow to be expelled 
by the air duct 58. The connecting element 62 is preferably connected to 
the boom structure 30, possibly by means of an adjusting device whereby 
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the direction of the air flowing from the air outlets may be altered re- 
lative to the crop being sprayed or relative to the boom structure 30. 

Fig. lb shows by way of example an air duct 959 comprising four in- 
5 dividual connecting elements 662' , 762', 862', 962' of a length corre- 
sponding to one fourth of the length of the boom structure shown on the 
right hand side of Fig. la. The connecting elements 662', 762' , 862' , 
962' are arranged in an end-to-end relationship as described above and 
provided with a different set or configuration of air outlets 64 for 
10 providing or allowing for a variation of the intensity and direction of 
the air flow which is expelled from the air duct 959. The air duct is 
formed having a substantially uniform or constant cross section along 
the length of the air duct 959. 

15 In Fig. 2b an alternative embodiment of the air duct 58 is shown. In 
Fig. 2b, elements or components similar to elements or components de- 
scribed above with reference to Figs. 1 and 2a or serving the same pur- 
pose as elements or components described above with reference to Figs. 1 
and 2a are designated the same reference numerals, however, added the 

20 additional marking '. The elongated, U-shaped connecting element 62' of 
Fig. 2b basically consists of inclined flange sections 70, 72 converging 
towards a web 76. The flange sections 70, 72 are each provided with the 
tracks 65' extending longitudinally along the free edges. The web 76 is 
provided with the air outlet apertures 64', as the inclined flanges 70, 

25 72 serve the purpose of directing the air towards the outlets. In use, 
the connecting element 62' is connected to the sheet 60' by means of the 
tracks 65', the tracks 65' pointing upwards, thus forming an air duct 
having a large cross-sectional area. 

30 The sheet 60' need not be provided with parallelly extending, longitudi- 
nal edges, but may be formed having a width at one end which is substan- 
tially smaller than the width at the opposite end of the sheet 60'. When 
a sheet 60', formed in this way, is secured to an air-outlet element 
62', having substantially parallel tracks 65', the resulting duct 60' 

35 exhibits a narrowing or tapering configuration towards one end, as shown 
in Fig. 1. 



Fig. 2c shows a further embodiment of the air duct 58. In Fig. 2c, ele- 
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ments or components similar to elements or components described above 
with reference to Figs. 1, 2a or 2b serving the same purpose as elements 
or components described above with reference to Figs. 1, 2a and 2b are 
designated the same reference numerals, however, added the additional 

5 marking The U-shaped connecting element 62" is as compared to the U- 
shaped connecting element 62' described above with reference to Fig. 2b 
connected to the sheet 60" in an inverted relationship, thus forming an 
extremely compact air duct, the interior surfaces of the flanges 70", 
72" of the inverted U serving to guide the air leaving the air duct 58" 

10 through the apertures 64" in a predetermined direction. 

Although the connecting elements 60', 60" of Fig. 2b and 2c, respective- 
ly, are shown as having a generally U-shaped configuration, other con- 
figurations such as a V-shape configuration may be envisaged, the aper- 
15 tures being provided on one leg or both legs of the V. Likewise, the 
connecting element may be formed having a generally curved section, the 
air outlets being arranged at predetermined locations for providing a 
directionally controlled air out-flow. 

20 In Fig. 3 a further alternative embodiment of the air duct 58 is illu- 
strated. The air duct 158 shown in Fig. 3 differs from the above de- 
scribed embodiments shown in Figs. 2a, 2b and 2c in that the sheet 160 
of the air duct 158 shown in Fig. 3 is connected to a connecting element 
162 which constitutes a composite structure as compared to the connect- 

25 ing elements 62, 62', 62" shown in Figs. 2a, 2b and 2c, respectively. In 
Fig. 3, elements or components similar to or serving the same purpose as 
elements or components described above with reference to Figs. 1, 2a, 2b 
and 2c are designated the same reference numeral, however added the pre- 
fix 1. The connecting element 162 comprises elongated flanges or side 

30 elements 170, 172 joined by means of narrow connecting pieces 173 ex- 
tending at an angle relative to the longitudinal axis of the air duct 
and spaced apart along the axis. As shown, the connecting element 162 is 
provided with channels or grooves 165 extending long the edges of the 
side elements 170, 172. The connecting element 162 is preferably formed 

35 as an integrally cast structure having sufficient strength to support 
the sheet 160. The side elements 170, 172 of the connecting element 162 
are further provided with locking means 180, 182 adapted to releasably 
secure thereto a separate air-outlet element 176 to the side elements 



WO 95/16347 




PCT/DK94/00469 



22 



170, 172, which air-outlet element is provided with apertures 164, The 
separate air-outlet element 176 serves the purpose of providing a de- 
sired outflow of the air expelled from the air duct 158. 

5 As shown, the separate air-outlet element 176 is formed as a sub- 
stantially planar or flat elongated component having edges formed to en- 
gage the locking means 180, 182 of the side elements 170, 172 in a re- 
leasable manner. The separate air-outlet element 176 may provide a 
further strengthening or reinforcing of the connecting element 162 when 

10 the air duct is subjected to forces due to the pressure of the air flow- 
ing through the air duct 158 or when the agricultural sprayer apparatus 
10 moves across a bumpy piece of land. 

The connecting element 162 may be provided with a number of separate 
15 air-outlet elements 176, 177 arranged end-to-end along the air duct 58, 
the air outlet element 177 being formed without air outlets, thus form- 
ing a blind of particular use when spraying row crops, i.e. to be se- 
cured to the connecting element 162 i areas where no outward airstream 
is desired. In this case, the connection between the connecting element 
20 162 and the sheet 160 may be permanent. 

Figs. 4a-4c show different configurations or embodiments of the connect- 
ing elements 62 of Fig. 2a and having any convenient length, e.g. 0.1 - 
8 m, preferably 0.5 - 2 m and provided with air-outlets arranged ac- 

25 cording to different configurations, e.g. elongated perforations 90 ex- 
tending at an angle to the main axis of the air duct, as shown in Fig. 
4a, or as rectangular openings 95, as shown in Fig. 4b. The air outlets 
may alternatively be formed as circular apertures 98 arranged in two 
rows extending along the length of the duct, but displaced in relation 

30 to one another, as shown in Fig. 4c. Furthermore, connecting elements 62 
having no air outlets may be provided for use when no air outflow is de- 
sired, e.g. when spraying row crops. The configuration of the air-out- 
lets illustrated in Figs. 4a-4c may also be employed in connection with 
any other connecting elements described herein. 

35 

The air-outlets of the connecting element 62 may further be provided 
with separate nozzle-like elements for directing the air stream in a 
specific and angular relationship in relation to the ground. In Fig. 5, 
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a tubular nozzle element 100 and an angular nozzle element 104 are shown 
which are provided with flanges 102 and 106, respectively, to be in- 
serted through the apertures 64 and secured thereto by snap-like engage- 
ment. Fig. 6 shows a further embodiment, in which an elongated nozzle 
5 element 99 is secured to the connecting element 62 and in which a taper- 
ing nozzle element 112 is also secured to the connecting element 62. 

In Fig. 7 an alternative further embodiment of a connecting element 110 
is shown which is formed as the connecting element 62 described above 
10 with reference to Fig. 2a, but further provided with integrally formed, 
downwardly extending flanges or side plates 130, 132 for directing the 
flow of air in a predetermined direction and orientation. 

Fig. 8 shows a connecting element 110' similar to the connecting element 

15 110 of Fig. 7. The connecting element 110' differs from the connecting 
element 110 of Fig. 7 in that the connecting element 100' is connected 
to an actuator 135, such as a motor or a hydraulic or electric cylinder 
through a shaft 138 and a crank arm 139. The shaft 138 is connected to 
the connecting element 110' for allowing the connecting element 110' and 

20 the sheet 60 of the air duct assembly to be pivoted round the shaft 138 
for pivoting or turning the connecting element 110' relative to the sup- 
porting boom structure such as the boom structure 30 shown in Fig. 1. 
Like the connecting element 110' shown in Fig. 8, any of the described 
embodiments of the connecting element and also the air duct may be pro- 

25 vided with pivoting means for pivoting the air duct relative to the sup- 
porting boom structure. Alternatively, the boom structure such as the 
boom structure 30 described above with reference to Fig. 1 may in its 
entirety including the air duct 58 and 59 be pivoted relative to the 
air-blowing unit 52. Alternatively, one or both side plates 130, 132 of 

30 Fig. 7 and 8 may be rotatably connected to the connecting element, the 
actuator 135 serving to produce a rotation of the side plates 130, 132 
relative to the connecting element thus varying the velocity of the air 
stream. 

35 In Fig. 9 a further embodiment 258 of the air duct is shown. The air 
duct 258 is secured to a boom section 235 and comprises a connecting 
element 262 which has air outlets 264 and is connected to a flexible 
sheet 260 by means of a bead 268 inserted into grooves 265 of the con- 
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necting element 262. The connecting element 262 is basically a sub- 
stantially flat, planar extruded component as described with reference 
to Fig. 2a and comprises a flange 270 extending perpendicularly thereto 
along the length of the connecting element 262 together with a first 
5 tongue 272 formed as an extension of the connecting component, extending 
beyond the flange 270 alongside the connecting element 262. The connect- 
ing element 262 is furthermore provided with a second tongue 273 serving 
the purpose of supporting the sheet 260 when the duct is deflated, 

10 As shown, the boom section 235 comprises a framework formed from tubes 
or elements 236 extending parallel to one another and serving two pur- 
poses, viz. firstly the purpose of supporting a series of nozzles 240 
and tubings 245 for distributing the chemical agent contained in the 
tank 24 and secondly the purpose of supporting the air duct 258 compris- 

15 ing the sheet 260 and the connecting element 262. The elements 236 are 
of rectangular cross section, allowing the flange 270 and the tongue 
272 to rest against two sides of the elements in supported relationship. 
The air duct 258 is fixated in relation to the boom section 235 by means 
of fixation means (not shown) possibly by securing the connecting ele- 

20 ment 262 directly to a tube 236. The direction of the air flowing from 
the air duct 258 through the air outlets 264 may be varied in relation 
to the crop by rotating the entire boom section about its longitudinal 
axis. 

25 Fig. 10 shows an alternative embodiment 358 of the air duct according to 
the present invention. In Fig. 10, elements or components similar to or 
fulfilling the same purpose as elements or components described above 
with reference to Figs. 1, 2a, 2b and 2c are designated the same re- 
ference numerals, however added the prefix 3. Thus, the air duct 358 

30 comprises a connecting element 362 similar to the connecting element 62 
described above with reference to Fig. 2a. The connecting 362 is, how- 
ever, provided with a downwardly protruding channel -like section 367 re- 
ceiving a shaft 338 which is connected to a crank arm 339 and further to 
an actuator 335, such as a motor or a hydraulic or electric cylinder, 

35 serving the same purpose as the actuator 135 described above with re- 
ference to Fig. 8. The air duct 358 shown in Fig. 10 is further connect- 
ed to the boom section 235 described above with reference to Fig. 9 by 
means of suitable bearings. The actuator 335 serves the purpose of rota- 
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ting the connecting element 362 and the sheet 360 of the air duct 358 
relative to the supporting boom section 235. By rotating the connecting 
element 362, the angle of impingement of the air expelled from the air 
outlets 364 of the connecting element 362 is altered relative to the jet 
5 of atomized fluid material expelled from the nozzles 240. The rotational 
motion may be transmitted between adjacent (end-to-end) connecting ele- 
ments 362 by means of separate connectors (not shown) which may be in- 
serted in the channel -like section 367. 

10 The nozzles 240 may be rotatably secured to the boom section 235, e.g. 
for rotation about an axis extending parallel to the boom section 235, 
the rotation being effected by means of any simple linking system joined 
to the connecting element 362 for ensuring a coordinated rotation of the 
nozzles 240 and the connecting element 362. 

15 

Fig. 11 illustrates in greater details a part of a connecting element 
462 which differs from the above described connecting element 362 shown 
in Fig. 10 by the provision of a through-going flange 436 which is form- 
ed as an integral part of the connecting element, and which supports a 

20 number of brackets 485 which further support tubings 445 and nozzles 440 
similar to the tubings 245 and the nozzles 240 described above with re- 
ference to Figs. 9 and 10. The brackets are provided with a section 482 
which engages the flange 436 by snap-action whereby the nozzle-support- 
ing brackets may be secured to the connecting element 462. As shown, the 

25 connecting element 462 is provided with a section 430 to which a shaft 
438 is connected which shaft 438 together with a crank arm 439 and an 
actuator 435 correspond to the shafts 138, 338, the crank arms 139 and 
339 and the actuators 135 and 335 described above with reference to 
Figs. 8 and 10, respectively. Thus, through the operation of the motor 

30 435, the connecting element 462 and the nozzles 440 are pivoted or ro- 
tated relative to the supporting boom section (not shown), while being 
fixed relative to one another. 

In Fig. 12, a connecting element 562 is shown which connecting element 
35 is very much similar to the connecting element 162 described above with 
reference to Fig. 3, however differing from the connecting element 162 
in two aspects to be described below. 
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Thus, the connecting element 562 and the individual elements or com- 
ponents thereof are designated the same reference numerals as the cor- 
responding components of the connecting element 162, however amended by 
the substitution of the first integer 1 by the integer 5. The connecting 

5 element 562 shown in Fig. 12 firstly differs from the above described 
connecting element 162 in that the element is integrally connected to 
brackets 585 serving the same purpose as the brackets 485 described a- 
bove with reference to Fig. 11, viz. the purpose of supporting the tu- 
bings 445 and the nozzles 440 described above with reference to Fig. 11. 

10 Secondly, the integral structure of the connecting element 162 and the 
tubings and nozzles support brackets 585 is rotatable round a shaft 538 
on which the integral structure is supported relative to the boom 
structure of the spraying unit 20 allowing the integral structure com- 
prising the connecting element 562 and the nozzles 440 supported by the 

15 brackets 585 to be rotated relative to the longitudinal axis of the boom 
structure. 

In Fig. 1, the air ducts 58 and 59 are supported by the supported boom 
structure and extend in inflated state upwardly from the supporting boom 

20 structure. In Fig. 13, an alternative embodiment of the air duct is 

shown designated the reference numeral 658 and differing from the above 
described air duct 58 shown in Fig. 1 in that the air duct 658 is con- 
sealed within the supporting boom structure which is designated the re- 
ference numeral 630 which consequently serves the additional purpose of 

25 protecting the air duct, which similar to the above described air ducts 
comprise a sheet 660 apart from supporting the air duct 658. The air 
duct 658 shown in Fig. 13 comprises a connecting element 662 which is of 
a structure similar to the structure of the connecting element 62' de- 
scribed above with reference to Fig. 2b, however additionally provided 

30 with an outwardly protruding shaft 638 serving the purpose of allowing 
the air duct 658 to be rotated by means of an actuator, such as a motor 
or a hydraulic or electric cylinder (not shown) relative to the support- 
ing boom structure 630. The actuator serving the purpose of rotating the 
air duct 658 relative to the supporting boom structure 630 may be imple- 

35 mented in accordance with the techniques described above with reference 
to Figs. 8, 10 and 11. In Fig. 13, a nozzle 640 is further shown which 
is supported by the boom structure 630 and serves the purpose of expel- 
ling the atomized spraying agent supplied to the nozzles from the sup- 
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plied tank of the spraying unit 20. 

Fig, 14 shows by way of example the air duct 59 of the air distribution 
device 50 being fitted with connecting elements 62 and 962 and ready to 

5 use for spraying crops arranged in rows or for spraying areas where no 
air discharge is desired from the interior part of the air duct 59, i.e. 
the part of the air duct 59 situated close to the air blower 54. One or 
several connecting elements 62 may thus be arranged in an end-to-end re- 
lationship in the outermost part of the air duct 59 and being provided 

10 with apertures 64 allowing the air flowing in the air duct of the air 
distribution device 50 to be expelled. Socalled blinds or connecting 
elements 962 having no air outlets are provided extending along a part 
of the air duct 59 close to the air blower 54, the blinds 962 serving 
the function of ensuring the integrity of the air duct 59 in this re- 

15 gion. This application or arrangement of connecting elements is particu- 
larly useful when applying the spraying unit according to the invention 
in the spraying of trees, as shown in Fig. 15 wherein a spraying unit 
according to the invention in shown as passing by a tree 1, the boom 
structure being raised to a position in which the boom structure and the 

20 air duct 59 extends at an angle relative to the horizontal on which the 
spraying unit according to the invention travels. In this case only the 
outermost part of the air duct 59 and the nozzle means 40 are active, 
thus ensuring that the spraying agent and the air flow is directed 
towards the crown or top of the tree 1. For spraying row crops formed by 

25 bushes, cucumber plants, the boom structure may alternatively be pro- 
vided with a plurality of vertical and downwardly extending air ducts 
comprising the same elements as the air ducts 58, 59 described with re- 
ference to Fig. 1-15 i.e. comprising connecting elements and a flexible 
sheet and being connected to a separate boom structure. 



Although the present invention has been described above with reference 
to presently preferred embodiments, it is to be understood that numerous 
modifications are easily deduced by a person having ordinary skill in 
the art without departing from the scope and spirit of the present in- 
35 vention. These modifications or alternative embodiments are to be con- 
sidered part of the present invention, as the scope of the present in- 
vention is by no means to be construed limited to the above-described 
embodiments, but rather be considered defined by the scope of the ap- 
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PATENT CLAIMS 



1. An agricultural sprayer unit to be moved by means of a moving ve- 
hicle relative to crops to be sprayed with a chemical agent delivered 

5 from said agricultural sprayer unit, comprising: 

frame means connectable to said moving vehicle for connecting said 
agricultural sprayer unit to said moving vehicle for moving along with 
said moving vehicle, 

tank means supported by said frame means for storing said chemical 
10 agent, 

boom means linked to and extending from said frame means defining a 
specific orientation relative to said crops, 

nozzle means supported by and positioned along said boom means and 
communicating with said tank means for receiving said chemical agent 
15 from said tank means for generating an automized jet of said chemical 
agent to be expelled from said nozzle means and sprayed onto said crops, 
and 

air-flow generating means supported by said frame and extending 
along said boom means for generating an air flow directed from said air- 

20 flow generating means to said crops, said air-flow generating means be- 
ing divided into a number of subsections positioned along said boom 
means, each subsection including a set of individual air outlets for ge- 
nerating a specific air distribution pattern by means of said individual 
air outlets relative to said atomized jet of said chemical agent, and 

25 said specific air distribution patterns generated by said subsections 
together defining said air flow directed to said crops. 

2. The agricultural sprayer unit according to claim 1, said air-flow 
generating means further comprising a specific subsection including no 

30 air outlets and generating no air distribution pattern. 

3. The agricultural sprayer unit according to claim 1-2, said frame 
comprising elements for establishing connecting to a three-point suspen- 
sion of said moving vehicle. 

35 

4. The agricultural sprayer unit according to any of the claims 1-3, 
said frame means being mounted on a movable trailer, said trailer com- 
prising means for establishing connection to a hitch of said moving ve- 
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hide. 

5. The agricultural sprayer unit according to any of the claims 1-4, 
said frame means comprising a lift platform. 

5 

6. The agricultural sprayer unit according to any of the claims 5, 
said boom means being supported by said lift platform. 

7. The agricultural sprayer unit according to any of the claims 1-6, 
10 said boom means being rotatably linked to said frame means. 

8. The agricultural sprayer unit according to any of the claims 1-7, 
said boom means comprising a plurality of boom sections. 

15 9. The agricultural sprayer unit according to claim 8, said boom sec- 
tions being interconnected by means of hinges. 

10. The agricultural sprayer unit according to any of the claims 1-9, 
said boom means extending laterally from one side of said frame means on 

20 both sides of said frame means. 

11. The agricultural sprayer unit according to any of the claims 1-10, 
said boom means extending substantially horizontally. 

25 12. The agricultural sprayer unit according to any of the claims 1-11, 
said tank means comprising a pump and a tubing for delivering said che- 
mical agent to said nozzle means, said pump being connectable to a power 
take-off of said moving vehicle. 

30 13. The agricultural sprayer unit according to any of the claims 1-12, 
said nozzle means generating said atomized jet according to a pre- 
determined pattern, such as a flat fan. 

14. The agricultural sprayer unit according to any of the claims 1-13, 
35 said nozzle means comprising individual nozzles positioned along said 
boom means at a spacing of 0.25 m - 1.25 m, preferably approx. 0.5 m. 



15. The agricultural sprayer unit according to claim 14, said indivi- 
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dual nozzles being rotatably supported for rotation about a longitudinal 
axis of said boom means, said nozzles preferably being linked to the 
air- flow generating means. 

5 16. The agricultural sprayer unit according to claim 5 or any of the 
claims 6-15 referring to claim 5, said air-flow generating means being 
supported by said lift platform. 

17. The agricultural sprayer unit according to any of the claims 1-16, 
10 said air-flow generating means comprising individual air-blower means 

arranged along said boom means. 

18. The agricultural sprayer unit according to any of the claims 1-16, 
said air-flow generating means comprising an air-blower and an air duct 

15 extending along said boom means. 

19. The agricultural sprayer unit according to claim 8 or any of the 
claims 9-18 referring to claim 8, said air duct being divided into sec- 
tions corresponding to said boom sections. 

20 

20. The agricultural sprayer unit according to claim 19, each sub- 
section defining a length corresponding to the length of a respective 
boom section. 

25 21. The agricultural sprayer unit according to any of the claims 1-20, 
said individual air outlets of said subsections having identical con- 
figuration. 

22. The agricultural sprayer unit according to claim 18-21, said air 
30 duct being inflatable and comprising an elongated, flexible and air-im- 
pervious sheet having longitudinally extending edges, said edges being 
secured in spaced-apart relationship and extending along said boom 
means, said inflatable duct comprising elongated connecting elements ex- 
tending along said edges of said air-impervious sheet, said longitudi- 
35 nally extending edges being fastened to and interconnected by said elon- 
gated connecting elements, and said elongated connecting elements defi- 
ning said subsections. 
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23. The agricultural sprayer unit according to claim 18-21, said air 
duct being inflatable and comprising an elongated, flexible and air-im- 
pervious sheet having longitudinally extending edges, said edges being 
secured in spaced-apart relationship and extending along said boom 

5 means, said inflatable duct comprising elongated connecting elements ex- 
tending along said edges of said air-impervious sheet, said longitudi- 
nally extending edges being fastened to and interconnected by said elon- 
gated connecting elements, and said elongated connecting elements com- 
prising separate, releasable air outlet elements defining said sub- 

10 sections. 

24. The agricultural sprayer unit according to any of the claims 22 or 
23, said elongated connecting elements being connected to said boom 
means. 

15 

25. The agricultural sprayer unit according to any of the claims 22-24, 
said elongated connecting element being rotatably joined to said boom 
means. 

20 26. The agricultural sprayer unit according to any of the claims 22-25, 
said elongated connecting elements securing said longitudinally extend- 
ing edges of the air impervious sheet in said spaced-apart relationship. 

27. The agricultural sprayer unit according to any of the claims 22-26, 
25 said elongated connecting elements being provided with fastening means 

for securing said longitudinal edges in said spaced-apart relationship. 

28. The agricultural sprayer unit according to claim 22-27, said air 
impervious sheet being provided with fastening means arranged along said 

30 longitudinally extending edges for securing said edges in said spaced- 
apart relationship. 

29. The agricultural sprayer unit according to claim 28, said fastening 
means of said sheet and said fastening means of said elongated connect- 

35 ing elements being complementary. 

30. The agricultural sprayer unit according to any of the claims 22-29, 
said longitudinally extending edges of said air-impervious sheet being 
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releasably fastened to said connecting elements. 

31. The agricultural sprayer unit according to any of the claims 22-30 
said elongated connecting elements being arranged end to end. 

5 

32. An air-flow generating assembly of an agricultural sprayer unit to 
be moved by means of a moving vehicle relative to crops to be sprayed 
with a chemical agent delivered from said agricultural sprayer unit, 
said agricultural sprayer unit comprising: 

10 frame means connectable to said moving vehicle for connecting said 

agricultural sprayer unit to said moving vehicle for moving along with 
said moving vehicle, 

tank means supported by said frame means for storing said chemical 
agent, 

15 boom means linked to and extending from said frame means defining a 

specific orientation relative to said crops, and 

nozzle means supported by and positioned along said boom means and 
communicating with said tank means for receiving said chemical agent 
from said tank means for generating an automized jet of said chemical 

20 agent to be expelled from said nozzle means and sprayed onto said crops, 
said air-flow generating assembly being supported by said frame and 
extending along said boom means for generating an air flow directed from 
said air-flow generating means to said crops, said air-flow generating 
assembly being divided into a number of subsections positioned along 

25 said boom means, each subsection including a set of individual air out- 
lets for generating a specific air distribution pattern by means of said 
individual air outlets relative to said atomized jet of said chemical 
agent, and said specific air distribution patterns generated by said 
subsections together defining said air flow directed to said crops. 

30 

33. The air-flow generating assembly according to claim 32, further 
comprising a specific subsection including no air outlets and generating 
no air distribution pattern. 

35 34. The air-flow generating assembly according to any of the claims 
32-33, comprising individual air-blower means arranged along said boom 
means. 
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35. The air-flow generating assembly according to any of the claims 
32-34, comprising an air-blower and an air duct extending along said 
boom means. 

5 36. The air-flow generating assembly according to any of the claims 
32-35, said air duct being divided into sections. 

37. The air-flow generating assembly according to claim 36, said boom 
means comprising a plurality of boom sections, each subsection defining 

10 a length corresponding to the length of a respective boom section. 

38. The air-flow generating assembly according to any of the claims 
32-37, said individual air outlets of said subsections having identical 
configuration. 

15 

39. The air-flow generating assembly according to any of the claims 
32-38, said air duct being inflatable and comprising an elongated, flex- 
ible and air-impervious sheet having longitudinally extending edges, 
said edges being secured in spaced-apart relationship and extending 

20 along said boom means of said agricultural sprayer unit, said inflatable 
duct comprising elongated connecting elements extending along said edges 
of said air-impervious sheet, said longitudinally extending edges being 
fastened to and interconnected by said elongated connecting elements, 
and said connecting elements defining said subsections. 

25 

40. The air-flow generating assembly according to any of the claims 32- 
38, said air duct being inflatable and comprising an elongated, flexible 
and air-impervious sheet having longitudinally extending edges, said 
edges being secured in spaced-apart relationship and extending along 

30 said boom means, said inflatable duct comprising elongated connecting 
elements extending along said edges of said air-impervious sheet, said 
longitudinally extending edges being fastened to and interconnected by 
said elongated connecting elements, and said connecting elements com- 
prising separate, releasable air outlet elements defining said subsec- 

35 tions. 

41. The air-flow generating assembly according to claim 39 or claim 40, 
said elongated connecting elements being connected to said boom means. 
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42. The air-flow generating assembly according to any of the preceding 
claims 39-41, said elongated connecting element being rotatably joined 
to said boom means. 

5 

43. The air-flow generating assembly according to any of the claims 39- 

42, said elongated connecting elements securing said longitudinally ex- 
tending edges of the air impervious sheet in said spaced-apart relation- 
ship. 

10 

44. The air-flow generating assembly according to any of the claims 39- 

43, said elongated connecting elements being provided with fastening 
means for securing said longitudinal edges in said spaced-apart rela- 
tionship. 

15 

45. The air-flow generating assembly according to any of the claims 39- 

44, said air impervious sheet being provided with fastening means ar- 
ranged along said longitudinally extending edges for securing said edges 
in said spaced-apart relationship. 

20 

46. The air-flow generating assembly according to claim 45, said 
fastening means of said sheet and said fastening means of said elongated 
connecting elements being complementary. 

25 47. The air-flow generating assembly according to claim 45 or claim 46, 
said longitudinally extending edges of said air-impervious sheet being 
releasably fastened to said connecting elements. 

48. The air-flow generating assembly according to any of the claims 39- 
30 47 said elongated connecting elements being arranged end to end. 

49. An agricultural sprayer unit to be moved by means of a moving ve- 
hicle relative to crops to be sprayed with a chemical agent delivered 
from said agricultural sprayer unit, comprising: 

35 frame means connectable to said moving vehicle for connecting said 

agricultural sprayer unit to said moving vehicle for moving along with 
said moving vehicle, 

tank means supported by said frame means for storing said chemical 
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agent, 

boom means linked to and extending from said frame means defining a 
specific orientation relative to said crops, 

nozzle means supported by and positioned along said boom means and 
5 communicating with said tank means for receiving said chemical agent 
from said tank means for generating an automized jet of said chemical 
agent to be expelled from said nozzle means and sprayed onto said crops, 
and 

air-flow generating means supported by said frame and comprising an 
10 air-blower and an air duct extending along said boom means for genera- 
ting an air flow directed from said air-flow generating means to said 
crops, said air duct being inflatable and comprising an elongated, flex- 
ible and air-impervious sheet having longitudinally extending edges, 
said edges being secured in spaced-apart relationship and extending 
15 along said boom means, said inflatable duct comprising elongated con- 
necting elements extending along said edges of said air-impervious 
sheet, and said longitudinally extending edges being fastened to and 
interconnected by said elongated connecting elements. 

20 50. An agricultural sprayer unit to be moved by means of a moving ve- 
hicle relative to crops to be sprayed with a chemical agent delivered 
from said agricultural sprayer unit, comprising: 

frame means connectable to said moving vehicle for connecting said 
agricultural sprayer unit to said moving vehicle for moving along with 
25 said moving vehicle, 

tank means supported by said frame means for storing said chemical 
agent, 

boom means linked to and extending from said frame means defining a 
specific orientation relative to said crops, 
30 nozzle means supported by and positioned along said boom means and 

communicating with said tank means for receiving said chemical agent 
from said tank means for generating an automized jet of said chemical 
agent to be expelled from said nozzle means and sprayed onto said crops, 
and 

35 air-flow generating means supported by said frame and comprising an 

air-blower and an air duct extending along said boom means for genera- 
ting an air flow directed from said air-flow generating means to said 
crops, said air duct being inflatable and comprising an elongated, flex- 
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ible and air-impervious sheet having longitudinally extending edges, 
said edges being secured in spaced-apart relationship and extending 
along said boom means, said inflatable duct comprising elongated con- 
necting elements extending along said edges of said air-impervious 
5 sheet, said longitudinally extending edges being fastened to and inter- 
connected by said elongated connecting elements, and said elongated con- 
necting elements comprising separate, releasable air outlet elements. 



51. The agricultural sprayer unit according to claim 49-50, further 
10 comprising any of the features of the agricultural sprayer unit accord- 
ing to any of the Claims 1-17, 19-21 or 24-48. 
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